Membrane-delimited G protein-mediated coupling between V1a vasopressin receptor and dihydropyridine binding sites in rat glomerulosa cells.
In rat glomerulosa cells, vasopressin stimulates intracellular calcium mobilization via at least two distinct mechanisms: the release of calcium from inositol-1,4,5-P3-sensitive stores and the activation of transmembrane calcium influx. In this study, we focused on the second mechanism through three experimental approaches. By videomicroscopically examining Fura-2-loaded cells, we demonstrate that vasopressin induces a dose-dependent and receptor-mediated calcium influx fully inhibited by either 1 microM nifedipine or a pertussis toxin pretreatment and potentiated by 1 microM BAY K 8644. Patch-clamp experiments also indicate that vasopressin stimulates L-type calcium current by 87% and only weakly inhibits T-type calcium current. To further characterize the coupling between the vasopressin receptor and the dihydropyridine calcium channel, we performed binding studies using tritiated nitrendipine. With this technique, we showed that on intact cells, vasopressin is able to increase the specific binding of tritiated nitrendipine in a dose-dependent manner (Kact = 2 nM). Pharmacological studies using a series of vasopressin analogs revealed that this effect is mediated via a V1a vasopressin receptor subtype. Furthermore, the vasopressin-stimulated nitrendipine binding was sensitive to pertussis toxin pretreatment, which affected only the maximum binding capacity of nitrendipine-binding sites. More interestingly, we demonstrate that vasopressin still increases nitrendipine binding to plasma membrane preparation and that GTP is absolutely necessary for such a hormonal effect. Altogether, these data confirm the existence of a tight and direct coupling between the V1a vasopressin receptor and a dihydropyridine calcium channel via a pertussis toxin-sensitive G protein.